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€9 Liquid dispensing pump arrangement with selective stroke restriction.

@ A liquid-dispensing pump arrangement (10} permits positi-
ve setting into various full-stroke, stroke limited, and off posi-
tions by rotation of the dispensing head {40) thereof. The ar-
rangement includes a reciprocating pump (24} having a dip
tube (26), a pump body {24}, and a depressible stem (28) and
which is supported in a screw cap or other closure {20}. A ped-
estal {30) on the screw cap has longitudinal detents (34} on a
circumferential surface thereof, and also has a helical ramp
{38) thereon extending at least part way around the stem. A
finger-depressible push-button dispensing head (40} atop the
stem has a radial outlet nozzle (46) and a depending skirt {(48)
which overlaps the circumferential surface of the pedestal.
Fins or vanes (50) on the skirt are spaced apart and engage the
detents on the pedestal. The vanes are resiliently flexible and
lﬂ normaily engage the cutout detents to estblish each rotational

position, but can be deflected by manually turning the dispens- 4

er head so that the latter can be easily rotated to another
° desired position. In a locked or off position, an upper surface of
the ramp prevents any downward travel of the dispenser head.
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LTIQUID DISPENSING PUMP ARRANGEMENT WITH
SELECTIVE STRCKE RESTRICTION.

This invention relates to liguid dispensing pumps
of the type in which a finger-actuated plunger powers a
reciprocal piston pump. More particularly, this
invercion is directed to an arrangement including such
a pump in which a push-button, finger-depressible
dispensing head is rotatable to various predetermined
rotational positions, and in which means are provided
for varying the stroke distance of the dispensing head

according to the selected rotational position thereof.

Many finger-powered dispensing pumps have been
previously propcsed, including pressure-accumulating
dispensing pumps such as that disclosed in the present
Applicant's U.S. Patent No. 3,414,169.

These pumps can be arranged as sprayers or
atcmizers in which a spray nozzls emits the pumped
liquid as a spray, as shown in U.S. Patent No.

3,194,447, Alternatively, the pumps can be arranged as

+

h

liguid dispensers in which a diswensing acozsle thereco
is a discharge spout, as shown in my U.S. Patent No.

AN o

;‘:,.*.16,623.

It has been desired that means be provided for
metering the amount of liquid dispensed, and also that

&

sucn means be easy for a consumer to ooera

ct

e. For
example, 1f the pump 13 used on 1 spray Jispensing
bottle for a hair spray, a consumer may desirza a ful!

measure of hailr spray with each actuation only when he

o)

v i@ !s styling his or her naiyr. If only a touch-up

7
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is required, the consumer would desire that each
actuaticn provide only a partial measure of the hair
spray. Also, if the container with the pump thereon
to be stored or shipped, the consumer should be able
set the pump into a "lock" position wherein the
dispersing arrangement is positively prevented from

dispensing the contents of the container.

revious attempts to provide limiting means have
included plugs and/or cones disposed within the punp
body to limit stroke length. However, the structure

to

of

these prior attempts has not been particularly sturdy,

and the structural parts are easily broken by vigorous

finger action on the sprayer head. Further, because
the structure is disposed within the pump body, it is
difficult to align the wvarious measured-stroke
positions thereof merely by changing the rotational
position of the sprayer or other dispensing head. As
result, particular spray settings could not be
accurately established. This drawback is further
complicated in those devices in which the dispensing
head can be removed from the hollow stem of the pump
body and replaced in a different rotational
orientation.

Consequently, it has been desired to construct a
liguil dispensing pump arrangement whose structure
avoids the drawbacks of the conventional devices, whi
has sturdy and reliable structure, and which permits
positive setting into various full stroke,
stroke~limited, and off positions, for example, by

simple rotation of the dispensing head.

a

ch
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A liquid dispensing pump arrangement for
dispensing predetermined qﬁantities of a dispensible
liquid contained in a vessel and in accordance with one
aspect of the present invention is characterised in
that it comprises reciprocating pump means having dip
tube means for extending into said liguid in said
vessel and a depressible hollow pump stem through which
the liquid is delivered, a vessel closure fastenable
onto a cooperating port of the vessel and supporting
the‘reciprocating pump means with said dip tube means
immersed into said liquid and including a pedestal
surrounding a portion of said stem and having a
generally cylindrical outer surface, a
finger~depressible push-button dispensing head disposed
atop said stem and including socket means surrounding a
top portion of said stem, an outlet nozzle extending
from said socket means, and depending skirt means
extending over at least a portion of the cylindrical
surface of said pedestal and being axially movable
relative thereto, a helical ramp on said pedestal
extending circumferentially at least part way around
said stem and having a sloping cam surface engageable
with a portion of said dispensing head to limit
downward stroke distance thereof a plurality of
different selected amounts at a respective plurality of
rotational positions of said head relative to said
vessel closure, a set of circumferentially-spaced fins
and a corresponding set of circumferentially-spaced
detents, one of which sets is disposed on the
circumferential surface of said pedestal and the other
of which disposed on a facing surface of said depending
skirt, said fins being resiliently flexible so that

said fins normally engage a corresponding plurality of
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said detents to maintain an established said rotational

position, but can be deflected out of engagement with
said detents by manual rotation of said dispensing head
between said rotational positions.

The present invention provides a liquid dispensing
arrangement in which there are included simple, yet
accurate stroke determining means, and in which the
stroke of a depressible stem on a reciprocal pump body

is }imited by means external to said pump body.

It provides a liquid dispensing arrangement in
which a helical ramp provides a cam surface for
limiting the downward stroke motion of a dispensing cap
on said stem, the stroke motion being varied by
rotating the cap between predetermined stable
rotational positions thereof.

It further provides a liquid dispensing pump
arrangement whose structure is sturdy and will
withstand manual operation of the pump. Stroke
distances are positively established by rotating the
dispensing head thereof between predetermined
rotational positions, structure being included for
establishing such positions, but which will yield to
manual rotational force applied to the head so that the
latter can be rotated to another such rotation
position.

In one embodiment of the invention, a liquid
dispensing pump arrangement is configured for

dispensing predetermined guantities of g dispensible

liquid contained in a bottle, jar, or other vessel with



10

15

20

25

30

0030659

which the pump arrangement is associated. A
reciprocating pump is provided, having a dip tube
extending into the liquid, a pump body, and a
depressible hollow pump stem through which the pumped
liquid is delivered. A screw cap or other closure
supports the reciprocating pump on the vessel with the
dip tube immersed into the liquid in the vessel., A
pedestal on the screw cap extends around the base
portion of the stem and has a generally cylindrical
outer surface. A finger-depressible push-button
diépensing bead, which can be, for example, a spray
head or a spout dispenser, has a socket overfitting the
top of the stem and an outlet nozzle extending radially
therefrom., A depending skirt extends downward from the
top of the head and over the cylindrical surface of the
pedestal. A helical ramp is affixed to the top of the
predestal and extends circumferentially at least part
way around the stem. A sloping cam surface on the top
of this ramp engages the dispensing head when the
latter is depressed to limit its downward stroke. As
the head is turned, the permissible stroke distance
thereof varies. Cooperating detent structure is
provided on the circumferential surface of the pedestal
and on a facing surface of the depending skirt. In one
preferred embodiment, this structure take sthe form of
fins or vanes on the skirt and corresponding axial
grooves or cutout detents on the pedestal., These can
be spaced evenly around the skirt and the pedestal.

The vanes normally engage the cutout detents to
estabiish each rotational position, but are resiliently
flexible and can be deflected by manually turning the
dispenser head so that the latter can be readily
rotated to another desired position.
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In several possible embodiments, the head is a
spray head, and the nozzle thereof has a surface
disposed a distance below a discoid member, the latter
being adapted for receiving the user's finger. 1In such
case it can be this surface of the nozzle that éngages
the ramp to limit the pump stroke.

In various embodiments, a flat "lock" portion is
provided at the top of the ramp, that is, at the
portion thereof most remote from the pedestal. If the
heaé is rotated so that a portion thereof engages this
flat surface, i.e., to a lock or off position, the
dispensing head cannot be depressed and can be safely
stored or shipped.

Stopping means, such as a cutout at the top of the
ramp and an engaging tab on the nozzle, can be included
to prevent the head from being turned beyond such lock
or off position.

The above and other objects, features, and
advantages of this invention will become apparent from
the ensuing detailed description of one preferred
pessible embodiment, which description is to be
considered in connection with thé accompanying
drawings, in which:

Figure 1 is a partially cut-away, partly exploded
peispective view of a spray pump arrangement according

to one embodiment of this invention;

Figure 2 is a plan view of the embodiment of
Figure 1;
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Figures 3 and 4 are sectional views along the line
3-3 of Figure 2;

Figure 5 is a cross-sectional view along the line
5-5 of Figure 3;

Figure 6 is a cross-sectional view showing
relative rotation of the elements shown in Figure 5;

Figure 7 is a plan view of the embodiment of
Figure 1 when rotated to another setting;

Figure 8 is a sectional view along the line 8-~8 of
Figure 7;

Figure 9 is a plan view of the embodiment of
Figure 1 when rotated to still another setting;

Figure 10 is a sectional view along the line 10-10
of Figure 9; and

Figure 11 is a flattened projection of certain
features shown in Figures 9 and 10.

With reference to the accompanying drawings, and
initially to Figure 1 thereof, a preferred embodiment
of a liquid dispensing pump arrangement 10 of this
invention is shown to be formed of a closure cap 20
having a knurled peripheral wall 22 and an inner wall
(not shown) which is threaded or flanged toc engage the
neck of a bottle, canister, or other container (not
shown) .
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Supported within the closure cap 20 is a
dispensing pump formed of a pump body 24, with a dip
tube or syphon 26 extending from the pump body down
into a liquid within the container. A hollow,
depressible pump stem 28 delivers the pumped liquid
from the pump body 24. Rising from the closure cap 20
is a pedestal 30 which surrounds at least a base
portion of the stem 28. The pedestal 30 is generally
cylindrical in shape and a generally cylindrical
circumferential face 32 thereof has a plurality of
cifbumferentially spaced longitudinal, or axial cutout
detents 34 therein, whose function will be described in
detail below.

A helical ramp 36 is fixedly disposed atop the
pedestal 30, and extends circumferentially at least
partly around the stem 28, The ramp 36 has a sloping
cam surface 38 which rises from the pedestal 30 to a
flat locking portion 38' at the top of the ramp 36.

A cylindrical flange or collar 30' is disposed on
the closure cap 20 coaxially with the pesetal 30 and
spaced somewhat therefrom. This flange 30' can be used
to engage a protective overcap (not shown).

A finger~depressible push-~button spray head 40
(which can be provided with a concave upper surface for
engagement with a user's finger) is designed to fit
atop the step 28 so that the latter can be pushed down
to operate the pump 24. A socket 42 in the spray head
40 engages the top of the stem 28, and is generally
centrally supported on a finger-engaging disk-like
member 44. A nozzle 46 extends radially from the
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socket 42 on the underside of the disk-like member 44,
as shown in Figure 3. In this embodiment, the nozzle
46 is an atomizing nozzle for dispensing the pumped
liguid as a fine mist. However, this invention could
as easily be applied to various other dispensers, and
the nozzle 46 could, for example, be a spigot or the
like.

A tab 46' depending from the nozzle 46 engages the
cam surface 38, at least at certain rotational
poéitions of the spray head 40 relative to the closure
cap 20, and thereby cooperates with the cam surface 38
to limit the stroke of the pump stem 28 at such
positions.

A cylindrical depending skirt 48 extends downward
from the disk-like member 44 to at least a position
between pedestal 30 and the flange 30'.

As perhaps better shown in Figures 3 and 5, a set
of four vanes 50, which could also be -flaps or fins,
are disposed on the interior surface of the depending
skirt 48. These vanes 50 are evenly faced thereon at
intervals of 90°, Each such vane 50 extends generally
vertically along the interior of the skirt 48, and also
extends inward an amount sufficient to extend into the
cutout detents 34, These vanes 50 are resiliently
flexible sco that they can be deflected out of
engagement with the cooperating cutout detents 34 if

the spray head 40 is rocated by hand relative to the
closure 20.
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As shown, for example in Figures 1 and 2, an
indicator arrow 52 is embossed onto the top side of the
disk~1ike member 44 and the direction thereof is
aligned with the outlet of the nozzle 46 to indicate
the direction of spraying therefrom. A set of indicia
54,54', and 54" are marked to indicate a full
pump-stroke position, an intermediate, or limited
pump-~stroke position, and an off position,
respectively.

When the spray head 40 is in its rotational
position as shown in Figures 2,3, and 4 in which the
indicator arrow 50 is aligned with the full pump-stroke
indicium 54, the spray nozzle 46 is rotationally
positioned with respect to the ramp 36 such that the
cam surface 38 of the latter will not obstruct the tab
46', Consequently, the spray head 40 can be depressed
a full amount, as shown in Figure 4. As a result, when
the indicator arrow 52 is aligned with the full
pump-stroke indicium 54, the entire contents of the
pump body 24 can be pumped out of the nozzle 46 with
each pump stroke, i.e. with each finger depression of
the head 40.

As shown in Figure 5, in the above-mentioned
pcsition, the vanes 50 are aligned with a particular
four of the axial cutouts 34, so that the skirt 48
moves freely in the vertical or axial direction between
the pedestal 30 and the outer flange 30°'.

If the user desires that each pump stroke deliver
a lesser amount of the ligquid, the user ~an grip *hs

spray head 40 with his fingers and gently rotate it,
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relative to the closure 20, to an intermediate position
in which the indicator arrow 52 is aligned with the
limited~stroke indicium 54°'.

As shown in Figure 6, when the spray head 40 is
twisted (here, counter-clockwise), the vanes 50 are
deflected out of engagement with the cutout detents 34,
The user then continues to rotate the head 40 until the
vanes 50 again align with four of the cooperating
cutout detents 34. 1In this illustration, the spray
head is rotated an angle of 90° and arrives at the
stable position as shown in Fiqure 7. At this
position, the vanes 50 cooperate with the cutout
detents 34 to define the stable rotational position
shown, and to resist further rotation.

When the vanes 50 and the cutout detents 34 are
aligned, for example as shown in Figure 5, the skirt 48
can move freely up and down (that is, axially).
Consequently, the spray head does not itself resist the
user's finger pressure. However, if the vanes 50 are
disposed between successive cutout positions, as shown
in Figure 6, the vanes 50 frictiocnally engage the
circumferential pedestal face 32, and there is
considerable frictional resistance to axial motion of
the head 40. This informs the user that the head is
between positions, and thus avoids the spray head being
depressed at an undesired position between the
established rotational positions corresponding, fcr
example, to the indicia 54, 54', and 54",

As shown in Figure 8, when the head 40 is rotated

so that the indicator arrow 52 is aligned with the



10

15

20

25

30

0090659

- 12 -

intermediate indicium 54', a limited-stroke position is
attained. In this position, the nozzle tab 46' is
disposed at a rotational position over a midway portion
of the cam surface 38 of the ramp 36. Here, depression
of the spray head 40 is stroke-~limited by the ramp 36.
That is, the head 40 can be depressed only until the
tab 46' engages the cam surface 38. The head 40 is
blocked from further downward travel. Consequently, in
this position, each depression of the spray head 40
delivers only a predetermined fraction of the contents
of the spray body 24.

In this embodiment, the head 40 can also be
rotated to an off position as shown in Figures 9 and
10, in which the indicator arrow 52 is aligned with the
indicium 54" to indicate an off, or lock position. 1In
this position, the tab 46' engages the flat portion 38'
of the ramp 36, and is held in position by the
engagement of the vanes 50 with the cutout detents 34.
Thus, here the spray head 40 is blocked from any
downward travel, so that the pump 24 cannot be
actuated.

This off or locked position can be used as a
shipping position, to obviate the need for a separate
protective overcap. This position can also be used
during travel, for example, to protect the user's
clothing if a bottle with such a spray head is packed
together with clothes in the user's luggage.

As shown in Figure 11, a boss 56 can be included
on the cam surface 38 near the flat portion 38' of the
ramp 36, This boss 56 engages the tab 46' when the
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head 40 is turned to the off position, and prevents the
head 40 from being overdriven or rotated beyond the end
of the ramp 36 into a full stroke position.

Favorably, this boss 56 supports the lower surface
of the nczzle 46 when the head 40 is in the lock
positi:n. This prevents excessive top loads from
unduly deforming the tab 46' and ramp 38. To ensure
proper operation of the locking structure, the tab 46'

is favorably placed on the downslope side of the nozzle
46.

From the foregoing, it is apparent that the liquid
dispensing pump arrangement of this invention has many
novel features providing an advantage over conventional
such devices.

For example, in this invention, a sloping ramp is
used, rather than a step arrangement. This permits
turning of the head to a medium or off position even if
the pump stem 28 has, for some reason, not returned to
its normal raised position. Consequently, the sloping
ramp 36 acts as an inclined plane to raise the head 40.
Contrary to stepped arrangements, the cam surface 38 of
the ramp 36 avoids the structure of perpendicular
surfaces, which could act to block such rotation.

It should be noted that the flat portion 38' could
be slightly concave to cradle the tab 46', and this

engage it somewhat more securely when the head 40 is in
the locked position.

BAD ORIGINAL
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Further, although the above-described embodiment
has been described by illustrating a full pump-stroke
position, an off position, and a single intermediate
position, it should be apparent that the pump
arrarcsment of this invention could have any number of
intermediate positions. Such positions could be
arranged in dependence on the number and positions of
the vanes 50 and corresponding cutout detents 34.

Also, the degree of stroke limitation can be altered by
changing the configuration of the ramp 36.

In the above-described embodiment, the ramp 36 is
preferably formed unitarily with the pedestal 30, for
example, by injection molding. However, the ramp 36
and pedestal 30 could alternatively be formed
separately and assembled by glueing, by means of a
locking mechanical fitting, or by ultrasonic welding.

Also, while the above-described embodiment has
vanes 50 on the depending skirt 48 and cutout detents
34 on the pedestal 30, in other possible embodiments,
this configuration could be reversed: the vanes 50
could be provided on the pedestal 30 with cooperating
cutouts on the skirt 48,

As an alternative to the indicia 54,54', and 54",
one or more index 58 (Figure 1) can be embossed onto
the collar 30'. This configuration permits simple
rotation of the portion of the injection molding
apparatus used for molding the collar 30' to adjust the
position of the index 58 whenever a closure cap for a
particular use is desired.
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For example, the same pump arrangement could be
used for a hair spray container (where a partial stroke
might be 2/3 of a full stroke) and also for a cologne
container (where a partial stroke might be 1/2 of a
full stroke). The closures for these two uses can be
manufactured in a single run, interrupted briefl
merely to rotate the collar-forming part of the
injection molding apparatus.

Terms of orientation, such as "upper", "lower",
and‘“vertical", are used herein for purposes of clarity
to identify the orientation relative to the drawings.
Such terms are not intended to limit the scope of this

invention or to exclude any equivalent structure.
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CLAIMS

1. A liguid dispensing pump arrangement (10) for
dispensing predetermined gquantities of a dispensible
liquid centained in a vessel, characterised in that it
comprises reciprocating pump means (24) having a dip
tube (26} for extending into said liquid in said vessel
and a depressible pump stem (28) through which the
ligquid is delivered, a vessel closure (20) fastenable
onto a cooperating port of the vessel and supporting
the reciprocating pump means with said dip tube
immersed into said liquid and including a pedestal (30)
surrounding a portion of said stem and having a
generally cylindrical outer surface (32) with a
plurality of circumferentially spaced axial cutouts
(34) thereon, a finger-depressible push-~button
dispensing head (40) disposed atop said stem and
including socket means (42) surrounding a top portion
of said stem, an outlet nozzle (46) extending from said
socket means, and depending skirt means (48) extending
over at least a portion of the cylindrical surface of
said pedestal, a helical ramp (36) on said pedestal
extending circumferentially at least part way around
said stem and having a sloping cam surface (38)
engageable with said dispensing head to limit downward
stroke distance thereof a plurality of different
amounts at a respective plurality of rotational
positions of said head relative to said vessel closure,
a plurality of circumferentially-spaced fins (50)
disposed on said depending skirt mea:s corresponding
with at least some of said cutouts and cooperating
therewith to define said plurality of rotational
positions of said dispensing head relative to said
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clcosure and yieldably resisting rotation between such

positions.

2. A liquid dispensing pump arrangement (10} for
dispensing predetermined quantities of a dispensible
liguid contained in a vessel, characterised in that it
comprises reciprocating pump means (24) having a dip
tube (26) extending into said liquid in said vessel and
a depressible axial pump stem (28) through which the
l;quid is delivered, a vessel closure (20) fastened
onto a cooperating port of the vessel and supporting
the reciprocating pump means with said dip tube
immersed into said liquid and including a pedestal (30)
surrounding a portion of said stem and having a
generally cylindrical outer surface (32) with a
plurality of circumferentially~spaced axial detent
cutouts (34) thereon, a finger-depressible push-button
dispensing head (40} disposed atop said stem and
including socket means (42) surrounding

a top portion of said stem, an outlet nozzle (46)
extending from said socket means, and depending skirt
means (48) extending over at least a portion of the
cylindrical surface of said pedestal, a helical ramp
(36) fixed on said pedestal extending circumferentially
at least part way around said stem and having a sloping
cam surface (38) engageable with a part of said
dispensing head to limit downward stroke distance
thereof a plurality of different amounts at a
respective plurality of roctational positions of said
head relative to said vessel closure, a plurality of
circumferentially-spaced fins (50) on said depending
skirt means whose spacing corresponds with the spacing

of said cutouts to define said rotational positions of
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said dispensing head relative to said vessel closure,
said fins being resiliently flexible so that said fins
normally engage a corresponding plurality of said
cutouts to maintain an established said rotational
position, but can be deflected out of engagement with
the said cutouts by manual rotation of said dispensing

head between said positicns.

3. A liquid dispensing pump arrangement (10) for
dispensing predetermined quantities of a dispensible
liéuid contained in a vessel, characterised in that it
comprises reciprocating pump'means (24) having dip tube
means (26) for extending into said liquid in said
vessel and a depressible hollow pump stem (28) through
which the liquid is delivered, a vessel closure
fastenable onto a cooperating port of the vessel and
supporting the reciprocating pump means with said dip
tube means immersed into said liquid and including a
pedestal (30) surrounding a portion of said stem and
having a generally cylindrical outer surface (32), a
finger~depressible push~button dispensing head (40)
disposed atop said stem and including socket means (42)
surrounding a top portion of said stem, an outlet
nozzle (46) extending from said socket means, and
depending skirt means (48) extending over at least a
portion of the cylindrical surface of said pedestal and
being axially movable relative thereto, a helical ramp
(36) on said pedestal extending circumferentially at
least part way around said stem and having a sloping
cam surface (38) engageable with a pcrtion of said
dispensing head to limit downward stroke distance

‘thereof a plurality of different selected amounts at a

respective plurality of rotational positions of said
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head relative to said vessel closure, a set of
circumferentially-spaced fins (50) and a corresponding
set of circumferentially-spaced detents (34), one of
which sets is disposed on the circumferential surface
of said pedestal and the other of which disposed on a
facing surface of said depending skirt, said fins beirg
resiliently flexible so that said fins normally engage
a corresponding plurality of said detents to maintain
an established said rotational position, but can be
deflected out of engagement with said detents by manual
rotétion of said dispensing head between said

rotational positions.

4. A liquid dispensing pump arrangement (10) for
dispensing predetermined quantities of a dispensing
liguid centained in a vessel, characterised in that it
comprises reciprocating pump means (24) having dip tube
means (28) for extending into said liguid in said
vessel and a depressible pump stem (28) through which
the ligquid is delivered, a vessel closure (20)
fastenable onto a cooperating port of the vessel and
supporting the reciprocating pump means with said dip
tube means immersed into said liquid and including a
pedestal (30) surrounding a portion of said stem and
having a generally cylindrical outer surface (32), a
finger-depressible push-button spray head (40) disposed
atop said stem and including socket means (42)
surrounding a top portion of said stem, a spray nozzle
(46) extending from said socket means, and depending
skirt means (48) extending over at least a portion of
the cylindrical surface of said pedestal, cooperating
detent means {34.50) arrandged on said circumferential

surface of said pedestal and on a facing surface of
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said depending skirt means for estabiishing a pluraliity
of rotational positions of said spray head relative to
said vessel closure, normally holding said spray head
at one such rotational position but resiliently
yielding under manual force to permit +turning of said
head to at least ancther said rotation pozition
relative to said vessel closure, and a helical ramp
(36) on said pedestal extending at least part way
around said stem and having a continuous sloping cam
surface (38) engageable with a portion of said spray
héad to limit downward stroke distance thereof at least
one restricted amount when said head is at one
predetermined rotational position, and a flat portion
(38') distant from said pedestal and corresponding to
another said rotational position at which said head is

prevented from being depressed.

5. A ligquid dispensing pump arrangement according
to claim 4, charactersed in that in yet another said
rotational position, said ramp does not contact said
portion of said spray head thereby permitting a full
downward stroke for dispensing a maximum said
predetermined quantity of said liquid.

6. A liquid dispensing pump arrangement (10) for
dispensing predetermined gquantities of a dispensible
liquid contained in a vessel, charactersed in that it
comprises reciprocating pump means (24) having dip tube
means {26) for extending into said ligquid in said
vessel and a depressible hollow pump sta=m (28) through
which the liquid is delivered, a vessel closure (20)
fastenable onto a cooperating port of the vessei and
supporting the reciprocating pump means with said dip
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tube means immersed into said liquid and including a
pedestal (30) surrounding a portion of said stem and
having a generally cylindrical outer surface (32), a
helical ramp (36) affixed on said pedestal extending
circumferentially at least part way arocund said stem
and raving a continuous sleoping cam surface (30)
thereon, a finger-depressible push-button dispensing
head (40) disposed atop said stem and including socket
means (42) surrounding a top portion of said stem, a
finger-engageable discoid member (44) atop said socket
means, an outlet nozzle (46) extending from said socket
means and having a surface (46') axially below said
discoid member engageable with said cam surface of said
ramp at at least one rotational position of said
dispensing head relative to said closure to limit
downward stroke distance of said head, and depending
skirt means (48) extending axially from the periphery
of said discoid member at least to said pedestal and
extending circumferentially at least part way around
the latter and cooperating detent means (34,50)
arranged on said circumferential surface of said
pedestal and on a facing surface of said depending
skirt means of establishing a plurality of rotational
positions of said dispensing head relative to said
vessel closure, normally holding said dispensing head
to at least another said rotational position relative

to said vessel closure.

7. A liquid dispensing pump arrangement according
to claim 6, characterised in that said cdiscoid member
is generally concave on an upper surface thereof for
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8. A liguid dispensing pump arréngement according
to ciaim 6, charactersed in that said discoid member
bears a directicnal indicator on said upper surface o

indicate the axial direction of said nozzle.

9. A liguid dispensing pump arrangement according
to claim 8, characterised by further comprising a
plurality of indicia on said vessel closure each
corresponding to a predetermined one of said rotational
positions of said head relative to said vessel closure,
said directional indicator aligning with each
particular indicium when the dispensing head is in a
corresponding said rotational position, with each such
indicium on said vessel closure identifying the
downward stroke distance that the dispensing head can
be depressed when at the corresponding rotational
position.

10. A liquid dispensing pump arrangement (10) for
dispensing predetermined quantities of a dispensible
liquid contained in a vessel, charactersed in that it
comprises reciprocating pump means (24) having a dip
tube (26) for extending into said liquid in said
vessel, a pump body (24), and an axially depressible
pump stem (28) through which the liquid is delivered, a
vessel closure (20) fastenable onto a cooperating port
of the vessel and supporting the reciprocating pump
means with said dip tube immersed into said liquid and
including a pedestal (30} surrounding a portion of said
pump stem adjacent said pump body and having a
generally cylindrical outer surface, a
finger-depressible push-button spray head (40) disposed

atop said stem and including socket means (42)
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surrounding an end portion of said stem remote from
said pump body, a spray nozzle (46) extending radially
from said sccket means for discharging said liquid in a
selected discharging direction, a finger-engageable
discoid member (44) atop said socket means and said
rcrrle with the latter having means (46') thereon
axially closer than said discoid member to said vessel
closure, a directional indicator (52) on an upper
surface of said discoid member showing the discharging
direction of said spray nozzle, and a depending
éylindrical skirt (48) extending axially from said
discoid member to the position of said circumferential
surface of said pedestal, a set of at least three
circumferentially spaced axial detent grooves (34) on
said circumferential surface of said pedestal, a
corresponding set of circumferentially-spaced vanes
(50) on a facing surface of said depending skirt, said
vanes being resiliently flexible so as to normally
engage said detents to define and maintain a
corresponding at least three stable rotational
positions of said spray head relative to said vessel
closure, but deflectable out of engagement therewith to
permit manual rotation of said spray head between said
rotational positions, a helical ramp (36) affixed on
said pedestal extending circumferentially at least part
way around said stem and having an upper cam surface
{38) sloping generally continuously from said pedestal
to a raised flat surface (38') thereon, a lower surface
(46') of said spray head engaging said flat surface at
a first said rotaticonal position of said head to
prevent depression of said spray head, engaging said
slnping cam surface at a second said rotational

position to provide limited-stroke coperation of said
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spray head, and not engaging said Helical ramp at a
third said rotational position to provide full-stroke
operation of said spray head, and a corresponding at
least three indicia (54, 54, 54") on said vessel
closure for identifiyving the rotational positions of
said spray head relative to said closure and each of
which is substantially aligned with said directional

indicator at the respective said rotational position.

11. A liguid dispensing pump arrangement (10) for
dispensing predetermined quantities of a dispensible
liguid contained in a vessel, charactersed in that it
comprises reciprocating pump means (24) having dip tube
means (26) extending into said liquid in said vessel
and a depressible hollow pump stem (28) through which
the liquid is delivered, a vessel closure (20) fastened
onto a cooperating port of the vessel and supporting
the reciprocating pump means with said dip tube means
immersed into said liquid and including a cylindrical
member (30) rising over a lower portion of said stem
and having a generally cylindrical axial surface (32},
a finger-depressible push-~button dispensing head (40)
disposed atop said stem and including socket means (42)
surrounding a top portion of said stem, an outlet
nozzle (46) extending radially from said socket means,
and depending skirt means (48) extending down to
overlap at least a portion of said cylindrical member
and being axially movable relative thereto, a helical
ramp (36) fixed on said closure within said depending
skirt means extending at least part way around said
stem and having a sloping cam surface (38) engagable
with a portion of said dispensing head to limit
downward stroke distance thereof a plurality of
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different selected amounts at a respective plurality of
rotational positions relative to said vessel closure, a
set of one or more circumferentially-spaced fins (50)
and a corresponding set of circumferentially-spaced
detents (34), one of which sets is disposed on the
circumferential surface of said cylindrical member and
the other of which is disposed on a facing surface of
said depending skirt means, said fins being resiliently
flexibe so that the same normally engage said detents
to maintain an established said rotational position,
but can be deflected out of engagement with said
detents by manual rotation of said dispensing head
between said rotational positions.

12. A liguid dispensing pump arrangement (10) for
dispensing predetermined quantities of a dispensible
liquid contained in a vessel, charactersed in that it
comprises reciprocating pump means (24) having a dip
tube (26) for extending into said liquid in said vessel
and a depressible pump stem (28) through which the
liquid is delivered, a vessel closure (20) fastenable
onto a cooperating port of the vessel and supporting
the reciprocating pump means with said dip tube
immersed into said liquid and including a pedestal (30)
surrounding a lower portion of said stem and having a
generally cylindrical outer surface (32), a
finger-depressible push-button dispensing head (40)
disposed atop said stem and including socket means (42)
surrounding a top portion of said stem, an outlet
nozzle (46) extending radially from said socket m2ans,
depending skirt means (48) extending over at least a
vortion” of the cvlindrical surface of said pedestal,

and a depending tab (46') affixed onto said nozzle, a
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helical ramp (36) on said pedestal-extending
circumferentially at least part way around said stem
and having a sloping cam surface (38) engageable with
said depending tab to limit the stroke distance of said
head a plurality of different amocunts at a respective
plurality of rotational pesitions cf said head relative
to said vessel closure, and having a boss (56) at an
end of said sloping cam surface remote from said

pedestal to engage said tab and prevent rotation of

said head beyond a lock position corresponding to such

engagement, and cooperating detent means (34,50)
arranged on said circumferential surface of said
pedestal and on a facing surface of said depending
skirt means for establishing said rotational positions
of said dispensing head relative to said vessel
closure, normally holding said head at one such
rotational position but resiliently yielding under
manual force to permit turning of said head to at least
another said rotational position relative to said
vessel closure.

13. A liquid dispensing pump arrangement according
to claim 12, characterised in that said depending tab
is disposed on a side of said outlet nozzle downramp of
the nozzle.

14, A liguid dispensing pump arrangement according
to claim 13, characterised in that a flat portion (38")
is provided on said ramp adjacent said boss, with the
latter engaging a lower surface of said nozzle and said
flat portion engaging said tab for preventing any
downward stroke movement of said head in said lock

position.
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15, A liquid dispensing pump arrangement (10) for
dispensing predetermined quantities of a dispensible
liguid contained in a vessel, charactersed in that it
comprises reciprocating pump means {24) having a dip
tube {26) for extending into said liquid in the vessel
and z Jdepressible pump stem (28) through which the
liquid is delivered, a vessel closure (20) fastenable
onto a cooperating port of the vessel and supporting

the reciprocating pump means with said dip tube

immersed into said liquid and including a pedestal (30)

surrounding a lower portion of said stem and having a
generally cylindrical outer surface (32), a
finger-depressible push-button dispensing head (40)
disposed atop said stem and including socket means (42)
surrounding a top portion of said stem, an outlet
nozzle (46) extending radially from said socket means,
depending skirt means (48) extending over at least a
portion of the cylindrical surface of said pedestal,
and a depending tab (46') affixed onto said nozzle, a
helical ramp (36) on said pedestal extending
circumferentially at least part way around said stem
and having a sloping cam surface (38) engageable with
saild depending tab to limit the stroke distance of said
head a plurality of different amounts at a respective
plurality of rotational positions of said head relative
to said vessel closure, and having boss means (56)
disposed at an end of said sloping cam surface for
engaging said tab and preventing rotation of said head
beyond a lock position corresponding to such
engagement, and cooperating detent means (34,50)
arranged on said circumferential surface of said
pedestal and on a facina surface of said depending

skirt means for establishing said rotational positions
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of said dispensing head relative to said vessel
closure, including a plurality of axial cutouts {34)
arranged over at least a portion of said cylindrical
surface, and at least one axially extending fin (50) on
said depending skirt means ergaging a corresponding at
least one of said axial cutouts to establish said
rotational positions, at least when said head is
depressed.
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